The Fenchel conjugate, f * , and the subdifferential, ∂f , of a function f are two objects of fundamental importance in convex analysis. For this reason, software libraries or packages which have the ability to compute and manipulate such objects easily are a valuable edition to the convex analyst's toolkit. Moreover, such tools have potential pedagogical uses if one believes, as we do, that nonsmooth analysis could and should be a part of the traditional "calculus" cannon taught to high school and beginning Bachelor's level students.
To be precise, let f : R n → [−∞, +∞] be a proper, lower semi-continuous (lsc), convex functions. Its Fenchel conjugate is the function f * :
and its subdifferential is the set-valued mapping ∂f : R n ⇒ R n given by
It is perhaps not too difficult to imagine that there are convex functions which, if not impossible, are too complex to represent and manipulate symbolically. Nevertheless, by restricting oneself to a suitable class of convex functions, a great deal can still be accomplished. Such a framework for symbolic convex analysis was proposed by Bauschke & von Mohrenschildt [1, 2] for functions on the real line and an extension which could handle a many-dimensional setting was later proposed by Borwein & Hamilton [4] . By "suitable class" we mean a class of functions which are representable by an appropriate data-structure, are closed under operations such as Fenchel conjugation and are sufficiently generic so as to capture many important examples. A "suitable class" of function turns out to be F-functions.
Definition 1 (F-functions [1, 2]). Given a set of finitely many points
we say a function f :
(a) f is closed and convex;
(b) f is continuous on its effective domain; and * Based on material from [5] . † Email: florian.lauster@stud.uni-goettingen.de ‡ Email: r.luke@math.uni-goettingen.de § Email: m.tam@math.uni-goettingen.de (c) the restriction of f to the interval (a i , a i+1 ) is either (i) affine, (ii) strictly convex and differentiable, or (iii) identically equal to +∞.
The class F is the union of F(A) over all finite sets of points A satisfying (1)
The class of F-functions are well suited to symbolic computation. For instance, their subdifferentials can be symbolically computed first by differentiating the function on each open intervals defined by (1) (where the function is assumed differential) and then its value at points of non-differentiability can be recovered by taking symbolic limits. Importantly, the class is closed under the operation of Fenchel conjugation.
As the subdifferential of a convex function is a monotone operator, it is natural to ask what class of monotone operators is suitable for symbolic computation as well as their relationship to the "suitable class" of convex functions studied in [1, 2, 4] . For this reason, we propose to study what we call T -operators.
Definition 2 (T -operators).
For a set of finitely many points B = {b i } l i=0 satisfying
we say a set-valued operator T : R ⇒ R belongs to T (B) if there exists a maximal monotone extension T of T such that the restriction T to each interval (b i , b i+1 ) is either (i) single-valued and constant;
(ii) single-valued, continuous and strictly monotone; or (iii) identically equal to the empty-set.
The class T is the union of T (B) over all finite sets of points B satisfying (2).
It can be shows that the maximal monotone T -operators are precisely the subdifferentials of Ffunctions. Moreover, the class is closed under many important operatations required for symbolic manipulation.
Proposition 3 (Properties of T -operators).
The following assertions hold.
(a) If T ∈ T and λ ≥ 0 then λT ∈ T . Given a monotone operator, H, which is assumed to be the proximity operator of an unknown function f , the above observe implemented with in the Symbolic Convex Analysis Toolkit (SCAT). The following example, was considered in [3] without computer-assistance. 
